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6LQFH  WKH &HQWUH IRU 8OWUDVRQLF (QJLQHHULQJ &8( KDV EHHQ EXLOGLQJ H[SHUWLVH LQ
DSSO\LQJLQGXVWULDOPXOWLD[LVURERWLFDUPVWRDXWRPDWHWKH1RQ'HVWUXFWLYH7HVWLQJ1'7 RIFRPSOH[
JHRPHWU\FRPSRQHQWVDWWKHSRLQWRIPDQXIDFWXUH7KHZRUNGHVFULEHGLQWKLVSDSHU VRXJKWWRDSSO\
WKLVH[SHUWLVHWRWKHSUREOHPRIVFDQQLQJWKHQXFOHDUVWRUDJHFRQWDLQHUVLQRUGHUWRLQFUHDVHNH\PHWULFV
VXFKDVUHOLDELOLW\WKURXJKSXWDQGFRYHUDJHRIWKHLQVSHFWLRQLQFRPSDULVRQ WRPDQXDO VFDQV7RWKLV
HQG DIXOO\DXWRPDWHGSURRIRIFRQFHSWV\VWHPZDVGHYHORSHGWRGHPRQVWUDWHSRWHQWLDOLPSURYHPHQWV
LQ WKHVHDUHDV6LQFH$6,&&VDUHD W\SHRI VXUIDFHGHIHFW DQ(GG\FXUUHQW VHQVRUZDVVHOHFWHG IRU
GHWHFWLRQ 6HYHUDO FRQWDLQHUV FRQWDLQLQJ DUWLILFLDOO\ JHQHUDWHG $6,&&V ZHUH PDQXIDFWXUHG E\ WKH
1DWLRQDO1XFOHDU/DERUDWRU\11/LQWKH8.DQGPDGHDYDLODEOHIRUWHVWSXUSRVHVLQWKLVZRUN7ZR
RIWKHVHFRQWDLQHUVDUHVKRZQLQ )LJ7KHGHIHFWVZHUH FUHDWHGE\GHSRVLWLQJ D FKORULGHVDOWVROXWLRQ
RQWR WKH VXUIDFH LQ D JULG IRUPDWLRQ DQG WKHQ KROGLQJ WKH FRQWDLQHUV LQ D KXPLGLW\ FRQWUROOHG
HQYLURQPHQWWKHPDWUL[RIGHIHFWVLVKLJKOLJKWHGLQ )LJ7KURXJKWKHDSSOLFDWLRQRIVHYHUDOWHFKQLTXHV
LQFOXGLQJRSWLFDOOLJKWPLFURVFRS\VXUIDFHPHWURORJ\DQG;UD\UDGLRJUDSK\LWZDVHVWDEOLVKHGWKDWWKH
FUDFN VL]HV UDQJHG IURP ?????????? XS WR DPD[LPXPRIPP LQ OHQJWK7KLVSDSHUSURFHHGVE\
GHVFULELQJWKHV\VWHPGHVLJQGDWDDQDO\VLVDQGH[SHULPHQWDOUHVXOWV
),*85( &RQWDLQHUVZLWKPDWUL[RIDUWLILFLDO$6,&&V
6<67(0'(6,*1
$.8.$.5$UF+: >@ URERWZDVFKRVHQDVWKHEDVLVRIWKHVFDQQLQJV\VWHP VHH)LJD
7KHVL[D[HVRIWKLVURERWSURYLGHVJUHDWIOH[LELOLW\LQSRVLWLRQLQJWKHVHQVRULQ'VSDFHLQJHQHUDO
WKHUHDUHHLJKWSRVVLEOHMRLQWFRQILJXUDWLRQVWRUHDFKHDFKSRLQWZLWKLQWKHZRUNHQYHORSHRIWKHURERW
VHH )LJE&OHDUO\WKHJHRPHWU\RIWKHFRQWDLQHUGRHVQRWUHTXLUHDVFDQQLQJV\VWHPZLWKVL[GHJUHHV
RI IUHHGRP WZR ZRXOG VXIILFH +RZHYHU WKH DSSURDFK GHYHORSHG KHUH LV WRZDUG D XQLYHUVDO 1'7
VFDQQLQJV\VWHPIRUDQ\SDUWJHRPHWU\WKDWILWVZLWKWKHZRUNLQJHQYHORSHRIWKHURERW)XUWKHUPRUH
WKLV WHFKQRORJ\ ZLOO GLUHFWO\ VXSSRUW IXWXUH ZRUN ZLWK WKH 11/ FRQFHUQHG ZLWK VFDQQLQJ FRPSOH[
JHRPHWU\SDUWV
$HOHPHQW(GG\&XUUHQW$UUD\(&$ZLWKDQRSHUDWLQJIUHTXHQF\IURPN+] N+]
DQGPPGLDPHWHUSDQFDNHFRLOVPDQXIDFWXUHGE\(GG\ILZDVXVHGDVWKH1'7VHQVRU>@$QLPDJH
RIWKHSUREHDQGFRLOFRQILJXUDWLRQLVVKRZQLQ)LJDDQGE7KHFRLOWRSRORJ\HQDEOHVD[LDODQG
WUDQVYHUVHFUDFNVWREHGHWHFWHGZLWKUHVSHFWWRWKHGLUHFWLRQRIPRWLRQRIWKH(&$1RWHWKDWWKLVFRLO
GLDPHWHURQO\SHUPLWVWKHGHWHFWLRQRIWKH$6,&&WRHVWLPDWHWKHGLPHQVLRQVRIWKHFUDFNVDVPDOOHU
GLDPHWHUZRXOGEHUHTXLUHG$NH\SURSHUW\RIWKHVHQVRULVDPPSDGGHGIURQWIDFHZKLFKFRQIRUPV
WRWKHXQGHUO\LQJJHRPHWU\RIWKHSDUWZKHQFRPSUHVVHGDJDLQVWWKHVXUIDFH7KLVSULPDULO\VHUYHVWR
PLQLPL]HFRLOVWDQGRIIEXWLWLVDOVRRIXVHIRUPLWLJDWLQJSRVLWLRQDOHUURUGXHWRWKHURERW7KHSRVLWLRQDO
DFFXUDF\RIWKHURERWLPSRUWDQWFRQVLGHUDWLRQZKHQGHVLJQLQJDQLQVSHFWLRQV\VWHPDQGLVLQYHVWLJDWHG
LQDIROORZLQJVXEVHFWLRQ
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),*85( D([SHULPHQWDOVHWXSE:RUNHQYHORSHIRU.8.$.5+:$UF>@
),*85( D(&$SUREHE&RLO7RSRORJ\F(&$PRXQWLQJRQ WKH URERW
3$7+3/$11,1*
,QWKHFRQWH[WRI1'7SDWKSODQQLQJLVFRQFHUQHGZLWKJHQHUDWLQJDSDWKIRUWKHVHQVRUVXFK
WKDWFRPSOHWHVXUIDFHFRYHUDJHRIWKHSDUWLVDFKLHYHG>@,IWKHUHTXLUHGSDWKLVVLPSOHLWLVSRVVLEOH
WRSURJUDPLWGLUHFWO\RQWKHURERWFRQWUROOHURQOLQHDVDVHTXHQFHRIZD\SRLQWV+RZHYHULIWKHSDWKLV
PRUHFRPSOLFDWHGRIIOLQHSURJUDPLQJVRIWZDUHLVXVHG6XFKVRIWZDUHSURYLGHVDQHQYLURQPHQWLQZKLFK
WKH&RPSXWHU$LGHG'HVLJQ&$'PRGHOFRUUHVSRQGLQJ WRWKHSDUWFDQEHSODFHGZLWKLQ WKHZRUN
HQYHORSHRIDYLUWXDOURERWZLWKDVVRFLDWHGNLQHPDWLFPRGHO$SDWKO\LQJRQWKHVXUIDFHRIWKHSDUWLV
JHQHUDWHGDQGWKHLQYHUVHNLQHPDWLFVFDQEHVROYHGWRFRPSXWHWKHQHFHVVDU\MRLQWDQJOHVWRDFKLHYHWKH
PRWLRQ 7KHUH H[LVWV QXPHURXV FRPPHUFLDOO\ DYDLODEOH VRIWZDUH VROXWLRQV IRU RIIOLQH URERW
SURJUDPPLQJVXFKDV5RERWPDVWHU'HOFDP DQG)DVW6XUI7KHVH WHQG WREHFRPSOH[DQGH[SHQVLYH
VRIWZDUHSDFNDJHV,QWKLVZRUNWKH.8.$3DUDPHWULF5RERW&RQWURO .8.$_35&ZDVXVHG7KLVLV
SOXJLQVRIWZDUHIRUWKHRhinoceros &$'VRIWZDUHDQGSURYLGHVDYLVXDOSURJUDPPLQJHQYLURQPHQWLQ
ZKLFK WR SDUDPHWULFDOO\ SURJUDP WKH URERW E\ FRQQHFWLQJ EORFNV VHH )LJ D ,PSRUWDQWO\ WKH
SDUDPHWULF IHDWXUH RI WKLV VRIWZDUH PHDQV WKDW FKDQJHV PDGH WR WKH &$' PRGHO DUH LPPHGLDWHO\
UHIOHFWHG LQ WKHJHQHUDWHGSDWK± WKLV OHDGV WRDYHU\ UDSLGGHYHORSPHQWF\FOH LQFRPSDULVRQ WR WKH
DIRUHPHQWLRQHGSDFNDJHV
0RXQWLQJWKH(&$DWGHJUHHVZLWKUHVSHFWWRWKHZULVWSURGXFHGDSDWKLQZKLFKWKHMRLQW
DQJOHVZHUHZHOOZLWKLQRSHUDWLQJUDQJHVHH )LJF$VUHVXOWLWZDVSRVVLEOHWRWZHDNWKHSDWKZLWKRXW
UHDFKLQJD[LV OLPLWV7KH;D[LVRI WKHSDUWFRRUGLQDWH IUDPHZDVVHW WREHSDUDOOHODQGRIIVHWZLWK
UHVSHFWWRWKHURERWZRUOGFRRUGLQDWHIUDPHLQRUGHUWRDYRLGZULVWVLQJXODULWLHV)LJD$UDVWHUVFDQ
SDWKZDVJHQHUDWHGWRVFDQWKHFRQWDLQHU7KHDFWLYHDUHDRIWKH(&$ZDVPPZKLFKGHILQHGWKH
YHUWLFDOVWHSVL]HRIWKHUDVWHUVFDQ7KHSUREHZDVNHSWQRUPDOWRWKHVDPSOHVXUIDFHWKLVFDQEHVHHQ
E\WKHWRROYHFWRUVHPDQDWLQJIURPWKHVXUIDFHLQ)LJD6LQFHGHIHFWVZHUHSRVLWLRQHGRQO\RQRQH
YHUWLFDOKDOIRIWKHFRQWDLQHUVWKHKRUL]RQWDOH[WHQWRIWKHUDVWHUZDVOLPLWHGWRGHJUHHVLQDQJXODU
WHUPV7KHSDWKLVVKRZQLQ)LJE$VLQJOHVFDQRIDFRQWDLQHUZDVPDGHXSRIIRXUVXEVFDQV7KH
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RXWSXWRI.8.$_35&ZDVD.8.$URERWODQJXDJHILOHUHDG\IRUH[HFXWLRQRQWKHURERWFRQWUROOHU
+RZHYHUIRUPD[LPXPIOH[LELOLW\LQWHUPVRIWKHGHYHORSPHQWF\FOHLWZDVGHFLGHGWRFRQWUROWKHURERW
IURPDQH[WHUQDO3&WKHVRIWZDUHV\VWHPDUFKLWHFWXUHIRUWKLVLVGHVFULEHGLQWKHQH[WVHFWLRQ
),*85( D9LVXDOSURJUDPPLQJLQ.8.$_35&E5DVWHUVFDQSDWK
62)7:$5($5&+,7(&85(
7KH 5RERW 6HQVRU ,QWHUIDFH 56, >@ ZDV FKRVHQ WR FRQWURO WKH URERW IURP DQ H[WHUQDO
FRPSXWHU%\GRLQJWKLVERWKWKHURERWDQG(&$FRQWUROOHUFRXOGEHFRQWUROOHGIURPDVLQJOHVRIWZDUH
DSSOLFDWLRQ7KHPDLQDGYDQWDJHRIWKLVDSSURDFKZDVWKDWDVLQJOHSURJUDPFRXOGEHZULWWHQIRUWKH
URERWFRQWUROOHUZKLFKOLVWHQHGIRU³JR WR´SRLQWVDUULYLQJRQDQHWZRUNFRQQHFWLRQ7KLVPHDQWWKDW
ZULWLQJSURJUDPVRQWKHURERWFRQWUROOHUFRXOGEHDYRLGHGWKXVUHVXOWLQJLQDVKRUWHUGHYHORSPHQWF\FOH
7KLVGLIIHUVVXEVWDQWLDOO\WRWKHWUDGLWLRQDOXVHRIVXFKURERWLFVV\VWHPVZKLFKKDYHWKHLURULJLQVLQWKH
FDU LQGXVWU\ ,Q VXFK D VHWWLQJ WKHVH V\VWHPV UXQ WKH VDPH SURJUDP UHSHDWHGO\  7KH DSSURDFK
GHYHORSHGKHUHKRZHYHUHQDEOHGWKHSDWKRIWKHURERWWREHFKDQJHGIUHTXHQWO\DQGUDSLGO\WRH[HFXWH
DQ\NLQHPDWLFDOO\YDOLGVHWRIFRRUGLQDWHV
7KHURERWLVDUHDOWLPHV\VWHPZLWKDQRSHUDWLQJF\FOHRIPVZKLOHDVWDQGDUGZRUNVWDWLRQ
FRPSXWHU UXQQLQJ WKH 0LFURVRIW :LQGRZV 2SHUDWLQJ V\VWHP LV D QRQGHWHUPLQLVWLF V\VWHP
)XUWKHUPRUHWKHURERWFRQWUROOHUH[SHFWVWRUHFHLYHDQ([WHQVLEOH0DUNXS/DQJXDJH;0/SDFNHWYLD
DQ(WKHUQHWFRQQHFWLRQHYHU\PVLILWGRHVQRWUHFHLYHDSDFNHWZLWKLQWKLVWLPHIUDPHWKHPRWLRQRI
WKH URERW LVKDOWHG&DUHIXO FRQVLGHUDWLRQKDG WREHJLYHQ WR WKH VRIWZDUHGHVLJQ LQ WHUPVRIPXOWL
WKUHDGLQJWRHQVXUHWKDWWKLVGHPDQGFRXOGEHPHW7KHSRVLWLRQVSDUVHGIURPWKH.8.$URERWODQJXDJH
ILOHRXWSXWE\.8.$_35&DUHVKRZQLQ)LJD,QDFFRUGDQFHZLWKWKHF\FOHWLPHRIURERWWKHVH
SRVLWLRQVDQGRULHQWDWLRQVKDGWREHLQWHUSRODWHGUHVXOWLQJLQDOLVWRIFRRUGLQDWHVSORWWHGLQ)LJE
7KHLQWHUSRODWLRQZDVFDUULHGRXWWKURXJK0$7/$%IXQFWLRQVGHULYHGIURPWKH5RER1'7VRIWZDUH
>@DQDSSOLFDWLRQGHYHORSHGE\WKH8QLYHUVLW\RI6WUDWKFO\GHDQG7:,/WGDQGWDUJHWHGWRURERWLF
SDWKSODQQLQJIRU1'7WDVNV
7KHJUHHQDUHDVRI)LJEFRUUHVSRQGWRSRVLWLRQVLQZKLFKWKHSUREHVKRXOGEHLQFRQWDFW
ZLWKWKHVXUIDFHZKLOHWKRVHLQUHGLQGLFDWHZKHQWKHSUREHVKRXOGEHUHPRYHGIURPWKHVXUIDFH$
VLPSOHUDGLXVEDVHGILOWHUZDVXVHGWRVHSDUDWHWKHVHSRLQWV7KHVRIWZDUHDUFKLWHFWXUHLVVKRZQDVD
EORFNGLDJUDPLQ )LJ$&DSSOLFDWLRQZDVLPSOHPHQWHGWRFRQWURODQGDFTXLUHGDWDIURPWKHURERW
DQG(&$FRQWUROOHU(FWDQH 2,QRUGHUWRPHHWWKHWLPHGHPDQGVLPSRVHGE\WKHURERWFRQWUROOHUWKH
0DJQLIL6RIWZDUH'HYHORSPHQW.LWZDVUXQDVD VHSDUDWHSURFHVVRQWKHZRUNVWDWLRQFRPSXWHU7KLV
PHDQWWKDWVSLNHVLQ&38XVDJHDVVRFLDWHGZLWKGDWDVWUHDPLQJIURPWKH(FWDQHGLGQRWDIIHFWWKHFRGH
KDQGOLQJWKHPVFRPPXQLFDWLRQVZLWKWKHURERWFRQWUROOHU$YLVXDOL]DWLRQPRGXOHZDVZULWWHQWR
WDNHWKHIRXUVXEVFDQ(&$LPDJHVDQGSURMHFWWKHPRQWRWKHVXUIDFHRIDKDOIF\OLQGHUWKLVZDVWKH
ILQDORXWSXWRIWKHV\VWHP
170003-4
),*85( D3RVLWLRQVSDUVHGIURP.8.$_35&ILOHE,QWHUSRODWHGFRRUGLQDWHV
),*85( 6RIWZDUHDUFKLWHFWXUH
52%27$&&85$&<
$VPHQWLRQHGSUHYLRXVO\WKHDFFXUDF\RIWKHURERWIRUXVHLQD1'7VFDQQLQJV\VWHPLQWKLV
ZRUNLVDQLPSRUWDQWFRQVLGHUDWLRQ'HYLDWLRQVLQWKHSDWKGXHWRLQDFFXUDFLHVFDQLQUHVXOWLQLQFRUUHFW
UHSRUWLQJRIGHIHFWSRVLWLRQVDQGLQWKHZRUVWFDVHFROOLVLRQVEHWZHHQWKHURERWDQGWKHHQYLURQPHQW
7RXQGHUVWDQGKRZURERWLQDFFXUDF\SURSDJDWHGWKURXJKWRWKH(&VFDQGDWDDFDOLEUDWLRQFRQWDLQHU
ZDVVFDQQHG$OXPLQXPVWULSVZHUHDSSOLHGWRWKHVXUIDFHRIDGHIHFWIUHHFRQWDLQHUDFFRUGLQJWRWKH
SDWWHUQVKRZQLQ)LJD$VFDQEHVHHQLQWKHUHVXOWDQW(&$VFDQRIWKHFRQWDLQHULQ)LJEWKH
HGJHVRIWKHVWULSVLQWKHVXEVFDQV DUHSRRUO\DOLJQHG7KHHUURULQPLVDOLJQPHQWZDVDSSUR[LPDWHO\
PPLQWKH[D[LV$OWKRXJKWKHURERWSURGXFHVWKLVOHYHORILQDFFXUDF\LWLVUHSHDWDEOHWRPP>@
7KHUHIRUHDVWDWLFFRUUHFWLRQFRXOGEHDSSOLHGWRPLWLJDWHWKLVHUURU
170003-5
),*85( D,PDJHRIFDOLEUDWLRQFRQWDLQHUE(&$VFDQRIFDOLEUDWLRQFRQWDLQHU
7RTXDQWLI\WKHHUURULQWKHSRVLWLRQDOHVWLPDWHIURPWKHURERWVLQWHUQDOUHVROYHUVDVDIXQFWLRQ
RIWKHSRVLWLRQRIWKHHQGHIIHFWRUZLWKLQWKHZRUNLQJHQYHORSHDVPDOOH[SHULPHQWZDVFDUULHGRXW$
ODVHUSULVPUHIOHFWRUZDVPRXQWHGWRWKHH[WUHPLW\RIWKHURERWDQGLWVFHQWHUZDVFDOLEUDWHGDVWKHWRRO
FHQWHUSRLQW7&3RIWKHURERWWKHWRROLVVKRZQLQ)LJD$SURJUDPZDVWKHQZULWWHQWRVZHHSWKH
UHIOHFWRUWKURXJKDER[ UDVWHUVFDQYLVLWLQJORFDWLRQVZLWKLQWKHZRUNLQJHQYHORSH)LJE$/HLFD
$7% ODVHU WUDFNHU ZDV XVHG WR WUDFN WKH HQG HIIHFWRU 7KLV LV D KLJK SUHFLVLRQ GHYLFH ZLWK DQ
DFFXUDF\RI P PP >@ VHUYLQJDVWKHJURXQGWUXWKV\VWHPLQWKLVH[SHULPHQW
),*85( D3ULVPUHIOHFWRUE%R[UDVWHUVFDQ
$SORWRISRVLWLRQDO HUURUEHWZHHQ WKH LQWHUQDO UHVROYHU DQG ODVHU WUDFNHU LVGLVSOD\HG LQ )LJ $
PD[LPXPHUURURIPPZDVREVHUYHGLQWKHRYHUDOOGDWDVHW7KHD[LVZLVHHUURUVDUHVKRZQLQ7DEOH
 LQWHUPVRIWKHSODQHVSORWWHGLQ )LJZKHUHSODQHUHIHUVWRWKHORZHVWSODQH,WFDQEHVHHQWKDW
DPD[LPXPHUURURIDSSUR[LPDWHPPZDVHYLGHQWIRUWKH;RU=D[HVIRUHDFKSODQH
),*85( (UURURI.8.$UHVROYHUVSORWWHGDVSODQHV
170003-6
7$%/( $[LV ZLVHHUURUV
Deviations X-direction 
(mm)
Y-direction 
(mm)
Z-direction 
(mm)
Average 
(mm)
Height 
(mm)
Plane1 2.7268 0.6167 0.3936 1.2457 283
Plane2 1.3365 0.3321 0.2635 0.6440 446
Plane3 1.4148 0.3405 0.2726 0.6760 600
Plane4 1.6915 0.3509 0.2783 0.7736 755
5(68/76
7KLVVHFWLRQSUHVHQWVUHVXOWVIRUWZRFRQWDLQHUV7KHSUREH ZDV GULYHQDW.+]DQG9SS
ZKLOH WKH URERW ZDV LQVWUXFWHG WR WKH PRYH WKH (&$ DW  PPV 7KLV UHVXOWHG LQ D VFDQ WLPH RI
DSSUR[LPDWHO\V$QLPDJHRIFRQWDLQHULVVKRZQLQ)LJD LQZKLFKWKHPDWUL[RIFLUFXODU
FRUURVLRQSDWFKHVLVFOHDUO\YLVLEOHRQWKHVXUIDFH3ULRUWR VFDQQLQJWKHFRQWDLQHUDZHDNDFLGZDVXVHG
WRUHPRYHWKLVFRUURVLRQVXFKWKDWWKHUHZDVQRYLVLEOHLQGLFDWLRQRIWKHGHIHFW7KHUHVXOWLQJ(&$VFDQ
D[LDO LVVKRZQLQ)LJELQZKLFKWKHUHDFWDQFHRIWKHPHDVXUHPHQWVUHWXUQHGIURPWKH(&$KDV
EHHQSORWWHG7RSURGXFH WKLV LPDJH WKHPHDVXUHPHQWVDFURVVDOOVXEVFDQV IRU WKLVFRQWDLQHUZHUH
QRUPDOL]HGZLWKUHVSHFWWRWKHODUJHVWYDOXHRIUHDFWDQFH7KHVHQRUPDOL]HGYDOXHVZHUHWKHQFRQYHUWHG
WRGHFLEHOVDVVKRZQRQWKHFRORUEDULQ)LJE
),*85( D,PDJHRIFRQWDLQHUE(&$VFDQRIFRQWDLQHU
7KH(&$ZDVDEOHWRFOHDUO\GHWHFWDQRPDOLHVLQVLWHVRIDWRWDORIVLWHVRIVDOWGHSRVLWLRQ,WZDV
NQRZQIURPSULRUDQDO\VLVWKDWWKLVFRQWDLQHUKDVFUDFNVDQGSRWHQWLDOFUDFNV
),*85( D,PDJHRIFRQWDLQHUE(&$VFDQRIFRQWDLQHU
7KH(&$VFDQIRUFRQWDLQHUDVVKRZQ LQ )LJDLVSORWWHGLQ)LJE ,QWKLVFDVHGHIHFWLYH
DUHDVDUHFOHDUO\GHWHFWHGE\WKH(&$IURPDWRWDORIVLWHVRIVDOWGHSRVLWLRQ)URPSULRUDQDO\VLVLW
170003-7
LVVXVSHFWWKDWFUDFNVDQGSRWHQWLDOFUDFNV +RZHYHUDVPHQWLRQHGSUHYLRXVO\DVPDOOHUFRLOVL]H
ZRXOGEHUHTXLUHGWRVL]HWKHGLPHQVLRQVRIWKHVHFUDFNV
&21&/86,21
7KLV SDSHU KDV GHVFULEHG WKH GHYHORSPHQW D SURRI RI FRQFHSW GHPRQVWUDWRU WR DGGUHVV D
SDUWLFXODUSUREOHPLQWKHQXFOHDULQGXVWU\7KLVSUREOHPFRQFHUQVWKH1'7RIWKHVXUIDFHRIQXFOHDU
VWRUDJHFRQWDLQHUVZKLFKPD\EHVXEMHFWWR$6,&&VDVDFRQVHTXHQFHRIWKHHQYLURQPHQWDOFRQGLWLRQV
LQZKLFKWKHFRQWDLQHUVDUHVWRUHG$URERWEDVHGVFDQQLQJV\VWHPPDNLQJXVHRIDQ(GG\FXUUHQWDUUD\
ZDVGHYHORSHGDQGZDVFDSDEOHRISHUIRUPLQJUDVWHUVFDQVRIWKHFRQWDLQHUVLQDQDXWRPDWHGIDVKLRQ
7KHV\VWHPKDVVKRZQSURPLVLQJUHVXOWVZLWKUHVSHFWWRGHWHFWLQJDQRPDORXVUHJLRQVRQWKHVXUIDFHRI
WZRWHVWFRQWDLQHUV+RZHYHUDKLJKHUUHVROXWLRQSUREHLVUHTXLUHGWRVL]HWKHVHSRWHQWLDOFUDFNVWKLV
ZLOOEHFDUULHGRXWLQIXWXUHZRUN
5()(5(1&(6
 1DWLRQDO3K\VLFDO/DERUDWRU\Stress Corrosion Cracking2QOLQHDFFHVVHG
KWWSZZZQSOFRXNXSORDGSGIVWUHVVSGI
 .8.$.8.$.5+:GDWDVKHHWKWWSZZZNXNDURERWLFVFRPUHVVSVIHEDEI
IHEGEGFB3)B.5BBDUFB+:BHQSGIDFFHVVHG
 (GG\ILSurface ECA Probe Catalog$SULO
 0LQHR&DUPHORHWDO5RERWLFSDWKSODQQLQJIRUQRQGHVWUXFWLYHWHVWLQJ±$FXVWRP0$7/$%
WRROER[DSSURDFK5RERWLFVDQG&RPSXWHU,QWHJUDWHG0DQXIDFWXULQJ
 .8.$KUKA.RobotSensorInterface 3.1 Documentation
 /HLFD Leica Absolute Tracker ASME B89.4.19-2006 Specifications KWWSPHWURORJ\OHLFD
JHRV\VWHPVFRPGRZQORDGVPPHWURORJ\$7EURFKXUHV
GDWDVKHHW/HLFD$EVROXWH7UDFNHUB$60(6SHFLILFDWLRQVBHQSGI 2QOLQH DFFHVVHG

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